The effects of passive Marek's disease virus (MDV) antibody were characterized in three experiments in which 1-or 2-day-old PDRC chickens were inoculated with cell-associated MDV. Antibody acquired naturally from the dam, or injected prior to, or at the time of, virus inoculation, failed to prevent infection, but the incidence and severity of the acute necrotizing disease were reduced. Also, the number of tissues with viral antigen (fluorescent antibody test) and the amount of antigen in positive tissues was lowered, and fewer infected cells in spleen (in vitro assay) were detected in antibody-positive chicks. Serum containing MDV antibody was efficacious when injected prior to infection and had some protective effect when first given at day 4 but not at day 7 after virus inoculation. Normal antibody-free serum was ineffective, and chickens with naturally acquired (maternal) antibody against turkey herpesvirus (a virus antigenically related to MDV) were not protected against MDV infection.
The effects of Marek's disease (MD) herpesvirus infection on the immune response of chickens and, conversely, the effects of an immune response on the pathogenesis of MD are of considerable interest. Organs associated with the immunological response, e.g., the bursa of Fabricius, the thymus, and the bone marrow, are sites of early virus replication (3, 20, 26, 28) which can result in necrosis, atrophy, and aplasia of the organs (14, 15, 21) . These were most pronounced (14) in chickens lacking maternal antibody when exposed to virus. The loss of lymphoid cells may have accounted for the decreased or delayed antibody response, lowered resistance to other diseases, and delayed homograft rejection, all of which have been associated with MD (2, 16, 19, 22 For experiment 3, the bursa from each bird was removed and weighed, and both the bursa and thymus were scored for degree of gross atrophy (1 to 4 denoted organs about 75, 50, 25, or less than 25c% the size of those in control chickens).
Fluorescent antibody (FA) tests for MDV antigen (3) were done on frozen tissue sections of the same organs examined histopathologically. Those from the skin, bursa, thymus, and kidney in experiments 1 and 2 were scored. Antigen in the skin was assessed by examining at least 10 feather follicles; scores of 1 to 4 denoted variation from a few positive cells in one follicle to many positive cells in all follicles. At least 50 bursal follicles and one cross section of a thymic lobe were examined. Scores of 1 to 4 indicated variation from rare isolated positive cells to many large areas in which most of the cells were positive. In a cross section of the anterior lobe of one kidney, a single focus of positive cells was scored as 1, two to five foci as 2, six to 20 foci as 3, and more than 20 foci as 4. All negative tissues were scored 0.
Virus isolation attempts. Spleen cells, dispersed by treatment with trypsin and ethylenediaminetetraacetic acid, were treated with dimethyl sulfoxide as a protectant (25) and were stored at -70 C for later assay (experiment 2) or were assayed fresh (experiment 3). Before assay, a portion of each suspension was treated with trypan blue and examined by microscope with the aid of a hemocytometer to determine the number of viable cells. At 6 to 7 days after inoculation of the spleen cells onto 24-or 48-hr chicken kidney cultures, MDV foci were counted and the number of FFU per million viable inoculum cells was determined. RESULTS Experiment 1. Nineteen antibody-free flock A chickens and ten antibody-positive flock C chickens were given JM-1 virus at 1 day of age. Ten chicks from each source were uninoculated controls. At 7, 10, 12, and 14 days, two chickens from each inoculated group were removed for examination. Two control chickens from each source were examined at 10 and 14 days. Experiment details and results of the examinations for clinical signs (depression, stunting) and for histopathological lesions and viral antigen in selected organs are presented in Table 1 . The incidence and severity of pathological changes and the amount of viral antigen in tissues were markedly depressed in the antibody-positive chickens. The control chickens were free of lesions and antigen.
In addition to the birds killed, 10 of the infected, antibody-free chickens died between 10 and 17 days postinoculation. Lesions in those and in the affected sacrificed birds were primarily degenerative. Bursal and thymic changes and aplasia of bone marrow were essentially similar to those described by Purchase and Biggs (21) and Jakowski et al. (14) . Chickens with severe Table 2 . Natural maternal antibody was again effective in preventing atrophic changes and in reducing the infectivity of spleen cells. In three instances, injected antiserum was found highly efficacious when injected before infection; a partial protection was afforded when administration was begun at 4 days after infection, but no effect was detected when it was delayed until 7 days after infection. Antibody-free serum was ineffective. The results of virus isolation attempts from spleen cells were somewhat erratic, but the The overall effect of the passive antibody was to reduce the level of, but not prevent, infection. In this respect, the situation bore a remarkable resemblance to that of canine herpesvirus infection of young dogs, in which passive antibody does not prevent infection but does prevent disease (4, 13) . The low level of infection was evident not only from the depression of pathological response, but also because less viral antigen and fewer virus-infected cells were detected in birds with antibody than in those without antibody. Although many antibody-positive birds in experiment 1 were without evidence of infection at 7 to 14 days, examination at 28 days indicated birds from all groups to be positive; thus the antibody did not prevent infection but merely modified the level. Additional tests in experiments 2 and 3 confirmed that birds free of lesions or detectable viral antigen were indeed infected, although it was not actually established whether the effect was entirely one of preventing virus spread after infection. It could be that the antibody simply decreased the number of inoculum cells which successfully transferred-virus to host cells, and thereby reduced the effective dosage. On the other hand, support of some efficacy of antibody against virus spread after infection was gained from the data from experiment 3 (Table 2) , which showed a protective effect from antibody injected as late as 4 days after virus inoculation.
The mechanism by which circulating antibody might prevent spread of a cell-associated virus is not known. However, it has been clearly shown that cell-associated herpesvirus inocula induce fewer foci in cell cultures incorporating specific antibody than in cultures without antibody (8, 11; Calnek, unpublished data). Perhaps the antigens described by Chen and Purchase (5) attract antibody to the cell surface with the consequence of reduced efficiency of cell-to-cell virus spread.
The failure of HVT maternal antibody to protect chickens against the early pathological and virological effects of MDV infection is especially interesting in view of the use of HVT as a vaccine against MD in commercial chickens. The mechanism by which HVT is protective is unknown.
The widespread infection involving various visceral organs, as well as the hematopoietic organs, was of interest from a comparative standpoint, since similarly severe necrotizing infections may occur with herpesviruses in other species when young hosts are infected in the absence of maternal antibody (4, 23) .
